bwz uri Potenzieren

6 Potenzieren

6.8 Ubungen Frommenwiler

79. a) (-2)'=-8; 2°=-8; —(-2)'=—(-8)=8

1 1 -2 1 1 1 1 1
2_2:—_—; —2 = :—’ _2_2:_:_:__
R
T 1 -3 1 1 1 1 1 1
d 273:—:—; —2 = :_:__1 —273_—:—:——
o P_37 3241 1.9-3-15
9 2

81, x=-2 - x*=(=2)"?=(-2) =4

x=1 - x’x—1’1=i=]

X=2 - x‘X=2‘2=iz_l
2 4

XxX=3 - x’x=3’3_i3=i
¥ 2

1
-2 -2 — 2 2
82. a) 0.252=(%) =1—=%=4_=(f] -16
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83.

034 ( 3 J“’ (10)4 10°  10'000
10 3 3 81

§ 7 =
0.0001=— =1 _10*
10000 10° —
A1 34
g1 3 =
025=1=1_p2
1T 7 =
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84. a) 3a’=
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85.

2ab5=§
- 3
3(ab)” = =
( ) ab)Z aZbZ
2
1+x‘2=1+i2=X :_1 oder
X X
2a-3p2=2 3 2 -3
a b’ ab?
11, 1 X
j—j—x= Oder xj x_
X4
e
337 3
a _a(a+b)2
2(a+b)2 2
1
XY
y° 1 X
y3
2’ _ b
N,
ax”' abc’
b'c? X

oder

XX +1
x? x?
2a ' —3b™ ‘

1

ab’® 2b’-3a

ab?

ab?
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1 a+1
a1t a+1 a’ a(a+1) a’+a d+a' a a+a
) o2 == = = oder — 2 2
a'-a? 1 1 a-1 4 a-1 a-1 a- a'l-a? & a-1
a & a

87 —=(3
J 3x (3
2 _
b) X_z =X 2
Q) 2 _ab”
b 1
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88.

a) 14-3-09-3 =(1.4-0.9)-3°=0.5-3

b) 3.6-5°-12.5°+1.2.5° =(3.6-12+1.2)-5° =-7.2.5°

Q 7°-1.9-7°=(7-1.9)-7°=5.1.7°

d) 0.35-10" =4.1-10° +5-10° =
(0.35-102—4.1-1o1+5)-1o5 =

(35-41+5)-10° =-1-10° =-10°

e) 3.8-10°-0.5-10° -23-10° =
(3.8~1O1—O.5~102—23)~108 =

(38-50-23)-10° = -35-10°

f) 4.22-93.2240.15.2% =
(4 2'-9.3+0.15- 22) 22 =

(8-9.3+0.6)-22=—07-2

g) 25-7°-35.7°-09.7"° =
(25-3.5-71—0.9-72)-78_

(25-24.5-44.1).7°=-43.6-7°
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89.

90.

21.5.12"° —1'520-12" +25'120-12"° =
(21.5-123 —1'520-12%25'120)-1210 =

(37'152-18'240+25'120)-12'° = 44'032.12"

n n-1 _ _ . -1 .on 0
6-2"-11.2 _(6 11.2 )2 (6 >

6-5"-14.5-80-5" = (6 5-14-80-5 ) 5

12-4%° ~0.7-4% —0.05-4"° = (12 07-4> - 0.05-44) 440 =

__.520_%_521_’_5.519:

(—5.5—3-5%5).519:
4 25

[—%—6 5) 5% =-7.25.5"

—;614—18-612+0.3-615 =

[—;63—18-6+0.3-64j-6”=

(-324-108+388.8)-6'' =—43.2-6"

3.7-3*?-0.5.3"3 -253.3" =
(3.7-32 ~05.3° —253)-3n -

(33.3-13.5-253).3"=-2332.3"

2*.5*=(2-5)" =(10)" =10'000

55 _57 :510 :55+771O :52 — 2=5

-2"=0.5-2"

=(30-14-16)-5*=0-

—-12-4"

5¢=0
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k)

(31 (=) =[5 )3 =2y =2

(3-3 '35) : (32 '34) :3-3+5 :32-4 :32 :3_2 :32—(-2) :34 =8=1

g °
2 :(ij ~10° = 1'000'000"000
27'3—6:33.376:3376_373:i
27
4
. L (3 2\ .

(Ej -(Qj la| |28 :(5) _81
4) |8 9 A g 2) 16

8 3 =

—~
N

w
~—

N
[IN T W

3. 3 . 3
2 615 2(2615] 534

ul

) (8- (5 -3 (5 - B)(5 )] ~(5-2) -3 =222

m) (33)5 :(32)6 :315 :312 :315—12 :33 :2=7
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91. a)

27 (3) DR =

— — 24+4—6 — 22 4
82 (23 )2 26 =
n n+1
4".25M (22) '(52) 2% .52 2n-2n-1 £2n42-2n-1
1 02n+1 = (2 . 5)2n+1 = 22n+1 . 52n+1 = 2 ) 5
4.25.25 (425 25 s
oder = = ==
10710 197 10 2
5.54.52 _ghk42 _g3

[NYP

:2—1.51:

N
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92.

gerade

n 2n
(-10) " :(-2")= 1o =—(E] = 5"

-1.2% 2

210 +210 :2.210 :21+1O :2=11

Kettenaddition

3n+3n+3n=3‘3n:31+n:3n+1
- - — =

Kettenaddition

n+n

a-at=a""=a"

.t3n : .tn — t3n—n — .t2=n
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93.

2n 3n _ S0+1+2n+3n

f) a®-a-a™-a"=a

n-1 _ Jn+l=(n-1) _

g a*':a"'=a

m+n . om-n _ m+n—(m-n) _
b) a™":a"" =a =

N Olo o

negativ.  negativ

a

n+1-n+1

5n+1

Q

2

a

m+nN—m-+n
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e) (-a)’(-b*)=—(ab)’ ==a’

positiv. negativ

sy @ [ Ty
R e == | RN

3L ik 23K | 2ke31k | (3k3

u u

negativ. negativ

2n+6 2n+6
94. a) x*° .(_x)2nf6 _ X _ X L 2n+6-(2n-6) 2n+6-2n+6

O

positiv, weil neZ

(-G
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c) & -b* (kann nicht anders geschrieben werden)

3n 3n 3n
a a a -
d) — — — _a3n (2n+1) ——a

(_a)2n+1 - [(_1)'(a)]zn+1 (_,l)zn+1 (a)2n+‘|

v
negativ, weil neZ

n 2n-1 n 2n-1 n—1 n—1
e) (i) . [9) _ a_n . b2n71 _ an—(Zn—1) . b2n—1—n _ an—2n+1 . bn—1 — a—n+1 X bn—1 — bn71 — (9)
b a b" a a a

3n-2n-1 _ . n-1

=y (y=x)=[(-D(y =) T -(y=x)==1-(y—x)"" =
~(y=x)° ==[(-D(x=y)] ==(x=y)’

positiv negativ

hy 3"-(=3)"=3"-[(-N3)] =3"-(-1)"-3"= (-1 3™

positiv od. negativ

keine Vereinfachung

JEIORGIGRE R

) (a=b)’(b-a)=(a=b)’[(-1)(a~b)]" =(a~b)’ (-1 (a~b) =(a~b)"" =(a~b)’

n . n (U—V)n /u,/v " ‘]n N
kY (u-v) :(v—-u) = = || =(=
R TR [H)M] SIS

ungerade,
weil neZ in_1
- — 2n-1-(3n+1 —1-3n— e
|) (—X) 2n-1 : _x3n+1 — :Xn (n+):x2n13n1zxnz
_X3n+1
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9) (22b) (3ab?) = (2a%-3ab?) =6ab° =2162°°

) (2a1b2 J_3 _27%ah® 3 278

3ac? ) 373 2bc &b

97 a) 3a72)° (22" ) 3%t 2%a®  37a%* 3ab
' 437°p? | 3ab? 472300 Pt 472H° 2’37
241
~243 ,4+3-8+3),—4-6+6 24
S >-4+3 > = 3a2b1 =6a’b™
b) (E]n (!]3%4 .(__ijn“ ~ " -V3n+4 'u2n+1 ~
v U . U Vn ] u3n+4 . (_V)2n+1
un X V3n+4 . u2n+1 _ Un+2n+1—3n—4 . V3n+4—n—2n71 _ _u_3 ‘ V3 _ X 3
Va1 (V) T —1)*™ u
()] S i)

negativ, weil neZ

0 [ij”(x_ﬂf”_(x—g” x+1 3”_(x—1)” ()]
x+1) U=x) x+1) | =(x=1)]  (x+1 (x—1) -

a-a a
b b -b

(X - 1)n (_1)3n (X + 1)3ﬂ n-3n 3n-n 3n
n 3n :(X_1) '(X+1) (_1) =
(x+1) (x=1) o]

positiv oder negativ

(x=1)""-(x+0)" (<1 :ﬂ

oder (je nach Vorgehensweise)

() [ (e - e

positiv oder negativ

(=1 (1=x) 7 (x+ 1" = (=1 Efj;; = Y @_in -y (%j
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98.

103.

d)

a)

a a+b a (a+b)

(28 (2) Te-venr @b U (ab)-(a by

(%57 oy

(a+b)”-b™-(a=b)"-(a+b)"
& (a+b)" _(a+b)" b (a-6)" (a+b)’ |

bl’]

a-(a-b)’ a-(a+b)™
bn
(a n b)2n+n—n—1 . bn+1+n (a n b)Zn—1 . b2n+1 ot b 2n+1
a2n+1 = a2n+1 = (a + b) g
f—(29+3) f72973 f—29—3

a-w

_ _ _ _f—29—3—(—49—3) _f72973+4g+3 — _fZg

(_f)*(4g+3) - [_(f)]fztgs - (_1)4973 '(f)4g,3

negativ, weil geZ

(5u-w)”’ : (6u+2w)_3‘ (5u-w)° }:
(6u+2w)” | (5u-w)” (6u+2w)’
(5u-—w)" (5u—w)~ - (6u+2w)°

(6u+ Zw)f7 (6u+ 2W)73 -(5u- vv)6 -

(5u B W)—7—3—6 -(6U N ZW)6+7+3 _ (5u B W)—16 (6U N 2W)16 _ (65u + ZWJ
u—w

5a°(r+s)” 30°C (x+y) (r+s)
. 4 =

6b°c’ a
158 0> (r+ s)_2+6 (x+ y)3 B
- -
5
8 ab?c (r+s) (x+y)’  5a*(r+s)' (x+y)’
B - 2b’c

2

10 =10° —» 2x=8 — x=4

-3 " =a — a =a — a =a — 2X—2=Xx+1—>

16

x:é
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2°=16-2" —» 22=2%" 5 22=2" 5 x=11

- ==

M 16 5 222t =4 s x, =42
24 o

(100100)100 10" —» 100" —10* — 10%1%1% 10" _» x =20'000

0
(3*)6=i 36*=3—4=3°*4=3*4 S bx=—d o x=-2
81 3 3
k
k 52 2%
253=5X - ( )3=5X - 5—9:5”’9’:5X - x=2k-9
125 (5°) 5 =

13:3"-4.3"=3" 5 3"(13-4)=3" - 3"-3F=3" - 3" =3" 5 x=n+
9

N

3:2°-10-2°=2 » 2°(3:-22-10)=2" —» 2°.2=2" — 2°"=2" - x=9

12-10

50-5"" +3.5"™" =5 —>5”(50-5‘1 +3-5)=5X —5".5° =5 55" =5 5x=n+2
%/—/
20, 15-25-5
5
2301 | 45x3 23+ .(22 )5#3 23xH1 | 10x-6
=32 > a1 =2 - 12x3 =2

23x+1+10x—6—12x+3 — 25 N 2x—2 — 25 S X = 7

=9 - o) Zot 5 x=9° —9? =387'420'408
9
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104, a) 1—x2+1+x_i_1—x2+1+x R S e e e S e
' X8 X x x® X X X X x® x*
1 1 1 a 1 a+1
b = —=
) ab ab+1 ab a1 ab+1 ab+1
T I 2
b* b b* b b bt b
1 2 1 1 a2 a’ 1
g 42, _1a 2 -
an an—1 n—2 an a—z an—1 a—1 an—z
Binom
a’2—2a’1+1_a’2—2a4+1.i_1—2a+a2_(a—1)2
a"-a’ a" 1 a" a"
oder (einfacher)
Binom ,
1T 2 T 1 a1 a 1-2a+a (a-)
a_”_a“’1+a“’2zg_F'EJra“’z'a_z: a" S
&) x5+1_2x2—2 2—x_x5+1.x_’2_2x2—2 2—x'x_2_
Xm+2 Xm Xm—2 Xm+2 X—Z Xm Xm—Z XZ

X+ X7 2x2—2+2x2—x3 XX =2 42426 -

x™ X" x™ x™
1 3 1+ 2%°
O 142X 1 2%+
XM - XM - XZ ’ X_m - Xm+2
oder

X+l 22X =2 2-x X+1 2%-2 X 2-x X'
Xm+2 - xm mez - xm+2 - Xm 'X_2+ Xm—Z X_4

x> +1 2x* = 2x? +2x4—x5

m+2 m+2 m+2 m+2 m+2

X X X X X

X122+ 2 - 2K+
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105.

1-2¢* 2-3¢> 3 1-2¢° 2-3¢’ ¢ 3 ¢
o T2 Ted T o T2 Tt
e e e e e e e e

1-2¢’ +2e2—3e4 +3e4 1-2e*+2e —3e" +3e" 1

e’ e’ e’ e’

1%

a’—a =a'(a’-1)=a"(a+1)(a-1)
\ / _

Binom

X2 —x¥=x° (x4 —1):x8 (x2 +1)(x2 —1):x8 (x2 +1)(x+1)(x—1)

Binom Binom

m® —2m* +m’ :m3(1—2m+m2):m3(m—1)2

n— n+ n - n n 1 n 1_ i n—
pz 1_p2 1 :pz P 1_p2 _p:pz (B_F)j:pz [Tp]:pz 1(1_p)(1+p)
oder
pzm _ p2n+1 — p2n—1 (1 _ p2n+1—2n+1) — pZn—1 (1 _ pz) — p2n—1 (1 _ p) (1 + p)

weil

vav—W[pzniw 7p2n+1 ]:panW[pznq pZnﬂ ]
pzr\f‘\ p2n4 er\J

e 4+ 28" 4+ = (1 + 27 4 @x ) =" (1 +2e+ ez) = (e+ 1)2

2

X" 42Xy = (x” )2 +2X"y" + (y”) = (x” + y”)

& —1=(a") —1=(a" +1)(a" 1)
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106. O (-2x)"  (-2)"x" :ﬂ

2x" (-2)x" ==
3. Binom
, a%_]:(an)u_(au)@/ﬁ:am
a -1 a -1 n-1

4m_ 3m me bm 1
g) b b _ M :b3m—2m Zi

b3m _b2m - me b1

e e e (e +) e +1
T
ehefe el e
3. Binom
e[ekz—q 1) (e =1
(k) zee (e ):e(ek_1)
e +1 k11

o o (-
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7 (-2 = (t-2)"
Y ]

(1 (12

6
27.(-b),° - {43 (3” F(22) 0 (1) 4 b

6
272.p° —43-b—6+(—2”)-(—1)-4f6-b6 =
2 %/_/

B 3
b° 22—;—6+2”-46}=

bt | 22 _(22;6)3+211 .(22)6}_

b°[27 142" 277 =

b°[27 —1+27]=

1 u v 1-u

3 (u-v) u
v-1Y

{ 2 3Z(U—v)2:| . z+(vj _
Z(u-1) 1 u v 1-u
6(u—v)2__1+___+(V_1)2- : }:
(u-1 u vio (1-u)
6(u—v)’ _uv2(1—u)+l‘v2(1—u)_z‘uv(1—u)+(v—1)2. u_ujl_
(u=1 Jw’(1=u) u v*(1-u) v w(l-=u) v*  (1-u) u
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6(u—v)’ . uv? (1-u)
(U=T)  u’ =V’ + Vv’ —uv’ —2uv + 22UV + U’ (v2 —2v+1)

6(u—v)’ —uv? (u-1)

(u-1 .M— v +V27UV[—ZUVMWM+U2:

d) _i+i+i_ij|'|:(1+1_Lj(p+q+r):|—
P 9 pg p’d]|\p a pg

1 ¢ 1 p> 2 pq rz}[(1q1pr] }
—. +—=—=4t— ———— ||| - —+————|(p+q+r) |=
p’ od p° pg pg po]|\p ( )

QN|Q

Binom

f—/%
o +p° +2pg—r? _{q+p—r.p+q+r}_
o’ L pg 1

3. Binom

(p+aq)-r pq _
g (p+a-r)(p+q+r)

(p+ a-r) P pq
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